144             AN ENGINEER'S OUTLOOK

That is only one example of the kind of phenomenon
which the word hysteresis was intended to cover.

What is the physical cause of this curious lagging ?
Here is a problem which you have still to solve. From
the fact that it occurs only in ferromagnetic solids one
conjectures that it is closely associated with the effects
of retentiveness which are observed in the process of
magnetization.

The fact of saturation has long ago taught us to think
of that process as an orienting of the elementary magnets
first imagined by Weber. Each atom has its fixed place
in the space-lattice, and we do not now think of the atom
itself as turning, for in that case we should expect the
cohesion of the substance to be affected, and we know
it is not. I have tried the experiment of strongly mag-
netizing a piece of iron in a testing machine, while it
carried a load which very nearly made it yield, and have
found that repeated reversals of the magnetism did
nothing to reduce the elastic resistance. We must rather
think of something within each atom that can turn in
response to an applied magnetic force, something which
permanently possesses a magnetic moment sufficient to
provide the saturation value when in every atom it is
brought into parallelism with the applied force.

What controls its turning ? When we begin to apply
a magnetic force and gradually increase it we find three
stages, always fairly distinct, and capable, under special
conditions, of being very sharply separated from one
another.

Interpreted as a turning- of the Weber elementary
magnets, the stages are, first, a small amount of deflec-
tion of a reversible kind in which the response to the
applied field is slight and is proportional to the field, and
there is no hysteresis; next, a big break-away with
fereversible tumbling into new positions of stable equili-